the article discusses the possibilities for nanotechnology regulation applied to food and biofuels. in this sense, we seek to study the risks and hazards of this junction, as well as some alternative regulatory taking as reference formulas, not derived from the State and the Legislature, but coming from international agencies, the companies involved and programs voluntary compliance with the rules and principles already in place, but not directly related to nanotechnology. thus, the study address law possibilities to join the perspectives opened by the Nanotechnology revolution, encouraging the fulfillment of standards which have mainly focused on the health and safety of human and environmental preservation.
Introduction
Nanotechnologies represent one of the most intriguing technoscientific revolutions ever undertaken. They are found in a variety of production and commercialization sectors, and they exhibit innovative characteristics and properties that are unprecedented in science. Furthermore, nanotechnologies, which are associated with technoscientific perspectives, are no longer theoretical; research has paved the way for practical applications.
The power and value of the prefix "nano" are acknowledged in the market, and high economic gains are projected within the industrial and commercial contexts. 
Method
Comparative, historical, and structural methods as well as case studies were used for analysis. the research techniques included bibliographic research and review of documental research, which involved analysis of legal documents and publications by international bodies linked to regulation of nanotechnology issues.
the theoretical-dialectic perspective of law developed by François Ost and Michel van de Kerchove was adopted 1 . in "De la pyramide au réseau? Pour une théorie dialectique du droit," the authors propose a reflection on structural changes within the legal system, which is currently in a paradigmatic transition in which the linear verticality of the pyramidal hierarchy of the legal structure and state regulation lead to a complex regulation and governance network that involves various state and non-state stakeholders.
Various sectors of the law are undergoing a transformation in which the influence of transnational regulation, technical regulation, and private self-regulation is increasing in comparison to that of the prevailing state law. the positivist, unitary view of the law, which is centered on the territoriality of the state and enclosed in a formal and hierarchical system represented by a metaphorical pyramid 2 , gives way to new legal structures.
issues involving emerging themes such as human rights, new technologies, the environment, and international trade require a plurality of regulation forms, which can be described as a com- 
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Technoscientific convergence and new challenges: Creating a new (?) nanoscale world
traditionally, science developed on the basis of characteristics such as the quest to understand the world in order to " [...] describe it; interpret it; understand it; explain it; and, in the best scenario, predict and retrodict events, thus explaining them more effectively"
3
. However, this scientific paradigm has gradually changed, particularly with regard to how it operates and to the process of producing scientific knowledge. Currently, science is encouraged as a path toward technological development, reduced to a logic of productivism, and transformed into technoscience, increasingly guided by the laws of the market. Different values serve to motivate the research; for example, "for a scientist, knowledge is an end in itself, whereas for a technoscientist, it is a means to achieve other objectives"
. Moreover, most institutions that fund research tend to reproduce the productivist logic, favoring research aimed at technological applications. there is a constant and growing quest for technological innovation, which involves the development of new processes and products, in order to address the demands of the consumer market.
As a result of these changes, contemporary science can Other similar materials include the following: a) nano-selenium, which is used as an additive to intensify the effects of green tea; b) nanocalcium, which has been patented for its use in chewing gum, and nanocalcium salts and nanomagnesium are used as food supplements 17 ; and c) carbon nanotubes iii,18 , which are developed to produce potent insecticides and fungicides. researchers claim that there may be a revolution in the production of foods and vegetables for the production of biofuels 19 . in this context, an OECD report indicates innovations involving DNA analysis in the agricultural sector, which may allow agricultural businesses to predict, control, and improve production. the technology for manipulating molecules and atoms in foods would provide high-quality, precise, and low-cost production methods to the food industry, thus improving sustainability. the combination of DNA technology and nanotechnology may generate new nutrition systems that carry substances to specific parts of the human body. These systems are called "atomically modified organisms" (AMOs), which have the potential to stimulate more intense debates than do genetically modified organisms (GMOs) 20 .
Biofuel production results from this combination of nanotechnologies and vegetables. Great effort has been invested in utilizing biotechnology for the production of biofuel, including the development of technologies, particularly genetically modified microorganisms, as well as other possibilities that may be included in the group associated with ethanol 21 . the uncertainties regarding nanoparticles in relation to foods, packaging, and agricultural production also apply to biofuels with nanoparticles. Although they offer potentially reduced consumption, replacement of fossil fuels as energy sources, less pollution, and less wear on vehicle parts 22 it is worth noting that any decision related to nanoparti- ii A recent study published in June 2012, conducted by researchers of Duke University, described how silver nanoparticles behave after they are released into the ecosystem, by simulating a miniature ecosystem. The particles accumulated in the plants, insects, and fish, which were a part of this miniature ecosystem. interestingly, silver nanoparticles are already used as antimicrobial agents in various goods, such as clothes (in particular socks), containers for storing food, and pharmaceutical, cosmetic, electronic, and optical products.
iii According to a recent study by NiOSH researchers, carbon nanotubes can cause lung tumors. iv One example is nano-scale cerium oxide, which is used in vehicle catalysts. there are no conclusive studies on the safety of this substance, and risk assessments conducted until now have been considered inadequate. Moreover, it accused the analysis of "putting the interests of industry before the well-being of society" as it rejected "the implementation of a precautious approach" 32 .
therefore, there is high tension regarding this issue between the EC and the European Parliament, due to the interests represented by both institutions, with the Green Party exerting considerable influence on the latter.
Next, we present the options for regulation of nanotechnologies applied to foods and biofuels 33 .
a) Non-regulation:
The first option is immediate non-regulation due to the lack of scientific confirmation of the risks and hazards associa- 
c) An incremental process using existing legal structures:
A mid-point between both the above positions would be to use existing legal structures, train state bodies and agencies to enforce regulations to the specificities of nanotechnology, and review and alter the regulations to adapt to new requirements of nanotechnological risks. As this process focuses on politically consensual selective modifications in the current legislation, it is not as radical and represents a shorter path than launching a comprehensive and profound regulatory process specific to nanotechnologies.
As previously mentioned, most national and international legal structures do not include specific protection against risks v Among the main conclusions of the European Commission in the "Second regulatory review on nanomaterials," the following idea stands out: "Nanomaterials require an evaluation. In light of current knowledge and opinions of the European Union's scientific and advisory committees as well as of independent risk evaluators, nanomaterials are similar to chemical products or normal substances, i.e., some may be toxic and others may not. the possible hazards are related to specific nanomaterials and their uses. Therefore, nanomaterials require risk assessment, which should be performed on a case-by-case basis using relevant information. The current methods of risk assessment are applicable, even if certain aspects need to be worked upon…" 
logy-modification or creation of regulatory frameworks-it is
important to analyze current regulations, because a new regulation will not be included in a parallel, autonomous system specifically created for nanotechnologies.
it is essential to set the current legal context as the point of departure and identify situations in which it is appropriate to make minor or major changes to incorporate new criteria and requirements. thus, it is important to study comparative law as a way of "prospecting" different realities in order to make decisions regarding when and how to legislate within a national context. vi The text of Regulation 1169/2011 of the European Union includes the concept of an "artificial nanomaterial," which refers to intentionally produced material that has one or more dimensions of the order of 100 nm or less or that is composed of discrete functional parts, either internally or at the surface, many of which have one or more dimensions of the order of 100 nm or less, including structures, agglomerates, or aggregates, which may have a size above the order of 100 nm but which retain properties that are characteristic of the nanoscale. Properties that are characteristic of the nanoscale include (i) those related to the large specific surface area of the materials considered and/or (ii) physicochemical properties that differ from those of the non-nanoform of the same material.." to the report, there is no scientific foundation for the require- areas; however, they argue that governments should also play a central role in the governance of risks associated with nanotechnologies through "nano-specific" regulations, thus gradually creating a "regulatory web in evolution" 39 .
Considering the uncertain future of nanotechnologies, whi- the main problem with self-regulation and meta-regulation is that, even in situations in which companies have the best information, which allows them to find solutions to problems concerning public interest, they are not always encouraged to do so 25 . After all, "If those incentives were sufficient, no regulation would be necessary." In practical terms, a great challenge for them, with regard to self-regulation and meta--regulation, is to ensure that the goals established for the use of companies' discretionary power are consistently implemented, aiming for public regulation rather than their private individual interests 25 .
Nanotechnological development raises the important question of whether meta-regulation effectively represents a mid-point between state command-and-control instruments and private self-regulation, as it is more flexible and adaptable to scientific uncertainties than the former and more reliable and transparent than the latter.
results and discussion
As observed in this study, uncertainty about the effects of nanotechnologies involves the participation of various social stakeholders (businesses, NGOs, international organizations, scientists, and states), and a series of non-official texts such as reports, good practice guidelines, and recommendations have been produced on the subject. Conversely, state official regulatory solutions, via the promulgation of legislation on the risks associated with nanotechnology, are the exception.
in this study, we observed that in the case of nanotechnology, there are a variety of complex regulation networks (including self-regulation and meta-regulation) that structure distinct forms of risk governance and involve different social, governmental, state and non-state stakeholders.
As a preliminary result of the assessment of options regarding the regulation of risks posed by nanotechnologies, including foods and biofuels, the conventional forms of state regulation based on command-and-control instruments are the exception; they are limited to initiatives that demand supply of information via the legal requirement to label food products or register substances and products containing nanoparticles.
These are important initiatives to ensure the consumer's right to information. in this sense, the rejection of Bill no. 131 of 2010 represented a lost opportunity to establish a regulation that was pertinent to the protection of the consumer's informed right of choice.
Moreover, the use of soft law, namely, the voluntary measures of self-regulation and meta-regulation, may be beneficial when they are developed and applied as a complement to state regulations that protect the basic rights of citizens and consumers, with the following goals: a) promote compliance with obligations in addition to those imposed by current legislation, b) create and disseminate information, c) stimulate preventive behaviors (risk management) among private stakeholders.
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